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SHAFT-SINKING METHODS AND COSTS, AND COST OF PLANT AND EQUIPMENT AT 
THE MACASSA MINE, KIRKLAND LAKE, ONTARIO? 


By G. A. Howes? and Chas. F. Jackson? 
INTRODUCTION 


This is one of a series of circulars dealing with the cost of equipping and developing 
mining properties in the United States and Canada, prepared and published by the Bureau of 
Mines in cooperation. with. various mining and exploration oompanies. This group of circulars 
is designed to supplement an earlier series which covered the methods and costs of mining and 
milling at a large number of producing properties. ie | 
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was sunk to a depth of approximately 2,000 feet. 


PURPOSE OF SHAFT 


The shaft was.sunk to develop the Macassa property along the extension of the main 
Kirkland Lake fault zone: to the west of the active producing properties in the Kirkland Lake 
district. Messesageats ° 2 eee os . 

Geological: indications, together with the desirability of having an operating shaft 
centrally: located on the property, favored sinking the shaft 2,500 feet west of the eastern 
boundary. The.property of the Kirkland Lake Gold Mines (Ltd.) adjoins the Macassa on the 
east and is the deepest mine in the district, being developed to a denth of about 4,900 feet. 

During the sinking of the Macassa shaft a drift was driven from the 2,475=-fcot level 
of the Kirkland Lake Gold mine westward along the ore zone to intersect the new shaft at a 
depth of approximately 2,500 feet. The sinking and drifting were timed so that shaft and 
drift would -reach the objective point at the same time and connect. When this connection 
was made there was thus a vertical block of ground approximately 2,500 feet long by 2,500 
feet high which could be rapidly explored and developed from the shaft and drift. 


GEOLOGICAL FORMATIONS 
The shaft was sunk through shallow overburden to solid rock. It then passed through 


650 feet of conglomerate, 1,040 feet of igneous rocks, and through conglomerate for the bal- 
ance of the distance. The conglomerate was hard, especially in the lower part of the shaft, 


1 — The U. S. Bureau of Mines will welcome reprinting of this paper, provided the following footnote acknowledgment is 
used: "Reprinted from U. S. Bureau of Mines Information Circular 6674." 

2 — Superintendent Macassa Mines (Ltd.). 

5 ~ Principal mining engineer, U. S. Bureau of Mines. 
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while tie igneous rocks were easy to drill. The ground was for the most part firm, but in 
the igncous rocks excavation and timbering were followed promptly by close lagging of the 
sets. At one point in the shaft a heavy flow of water was encountered which required tie 
injection of cement to hold it back. 


PREPARATION PERIOD 


Before the shaft site was definitely decided upon, considerable diamond drilling had 
been done to determine the geological formations and structure. The shaft was located within 
2C0 feet of one of the drill holes and the character of the formations to be encountered was 
thus approximately known in advance of sinking operations. 

The surface at this location was covered with second=growth spruce, poplar,-and birch. 
fn area of about 8 acres was cleared to prepare the site for the erection of mine buildings, 
for rock-dump room, and as a protection against fire. The wood cleared from this area was 
utilized for fuel during the winter months. 

Maierlals, plant equipment, and supplies were hauled over 1 mile of improved government 
road and about a half mile of mine road. The cost of building the mine road and clearing the 
Site was $2,297. 


BUILDINGS 


Proximity to the town of Kirkland Lahe made it unnecessary to construct camps at the 
property. Ten small buildings were constructed to house the mine plant and office, as fol- 
lows: 


Building 5ize, feet Type. of _ construction 
OF 2 GO? 5. 2-s05-a heels ite 5 re ee 20 x 20 Frame: 2x 4 inoh joists, 
rafters, and studding. Covered 
with fir and good-quality 
roofing; finished inside with 


gyproo. 

Hoist and compressor house 30 x 50 Do. 

DPY NOUSE6s sacle Ew Om 19 x 25 Do. 

Boiler house 

(for heating plant only).... 29 x 17 - 2 x 4 inch spruce lumber; 
covered outside with good 
quality roofing. 

Blacksmith snop..................0.. 17 x 22 Do. 

Topman's house.............0....... ll x lil Same as office. 

Pump house............... 06. ences 10 x 8 Same as boiler house. 

Substation. ..icsc G ww went 12x12 Same as office. 

Powder magazine................... ; 14 x 16 Same as boiler house with addi- 
tion of a good jaok-pine lumber 
floor. 

Cap. NOUS scuiecigke 2 wack ures 6 x 8 Same as pump house, but with 
good floor. 
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Cost of mine buildings 


ORT CO ieee tet $784 
Dry houSe@.........0..00. cece eee teres T87 
Hoist and compressor house 1,960 
Boiler houSe@........... ee 580 
Blacksmith shop.................... 561 
Topman's house... ee. 249 
Pump house........00... cee 97 
Substation... ee, 558 
Powder magazine... 455 
Cap house.............. sds Sania tants: 23 

Total mine buildings........ «$5,854 


Although the structures listed were required in connection with shaft~-sinking operations, 
they were also designed to serve during later underground exploration and development; thus 
the total costs are not strictly chargeable to shaft sinking. The same is true of the larger 
items of equipment cost which are listed in the next section of the paper. 


SURFACE PLANT EQUIPMENT 


Description.— The electrically driven hoist and compressor, transformers and substation 
equipment, steel sharpener and other shop equipment, surface pipe lines, pumps and heating 
system, and shaft headframe comprise the principal plant items. 

The hoist is a 72 by 36 inch, double—drum, electric hoist having a capacity of 15,000 
pounds on a single line at a speed of 1,000 feet per minute and is powered by a 150—hp., 
550-volt, 3-phase, 25-cycle induction motor. It is equipped with two Lilly hoist controllers 
two brake regulators, position indicators, etc. . 

The compressor is a 20 — 12 by 14 inch angle-—compound machine having a capacity of 1,000 
cubic feet of free air per minute at 95 pounds. 

The shaft house is a 6—post, A-type timber structure, 60 feet high and fully enclosed 
with painted corrugated-iron sheathing. There are two 6-foot head sheaves and two compart-— 
ments equipped with the necessary safety doors and chutes for dumping the sinking buckets. 

Substation equipment consists of two 11,000 to 575 volt, 25-cycle, 200-K.V.a., outside- 
type oil transformers with lightning arrestors, outside poles, and insulators and the usual 
inside switchboard equipment. 


surface Plant Equipment Costs 


The following figures cover the costs of plant equipment, including freight and haulage 
and the cost of installation. 


Equipment Cost 
OfFf1L.Ge- SGU 1 PMO Cie bodice in dveatiorndeatnitencasnudeeany $636 
Hoist and installation except foundations.............. 25,548 
Hoist foundatione................ see erential cule ca Sieiaeieates : 1,275 
Headfrane............. Apich sina semutemabenecits nots Le ahetatatedicarts ee 2,938 
Compressor and installation (except foundations) 7,649 
Compressor foundations................... te sen tesa Sata eravarsesees | 845 
473 -s- 


Google 


bee es 


the 


Note: The crossheads, blasting set, hoisting signals, mine tools, 


ra) 
We 


47S 


6674. 


Blacksmith shop equipment: 

Forge, small tools, etc. 

Drill steel sharpener... 
Dry-house equipment (stove).................. 088. 
COD NOUS Ors pec ioacn aces tices OS Be ; 
Substation equipment....... nn. ee eee 
Water-supply systen... Lake oneal! 
Miscellaneous surface equipment...... 
surface track....... 
puriace: pipe -linsS sus. eats eee eee 
Surface pumps and motors...... 0... a, 
Heating system... . aM aa 

Total surface’ oleae sauipasnt.. 


UNDERGROUND EQUIPMENT AND COST 


$50,810 


Sinking equipment consisted of the usual rock drills, hose and accessories, drill steel, 
Sinking buckets and crossheads, pumps, Signaling system and small tools. The crossheads 
were Of special construction and were designed to prevent the bucket from catching against 
Shaft tinbers during Loisting. The construction is shown in Figure 1. 


The cost of underground equipment is here itemized: 


Equipment 


Rock drills, drill columns, and accessories; in- 


cluding 5 new 5 1/2—inch drifter machines...... 
Drill steel (4 1/2 tons).. 
Underground pumps and sotore: seute: 
Two 1 1/2—-ton mine cars (on Sek aus. 
Three 3,000=pound sinking buckets. . 
TO UO: ciustescan Ja acest wliukce Resenene aun aa er acd 


$7,267 


and drill steel were 


written into the operating costs and are included in the sinking costs, Table l. 


summary of Preparation, Plant, and Equipment Costs 


Preparation, plant, and equipment costs are summarized as follows: 


Mine road and clearing site. omnes 
Buildings (not including pate aeey ink 
Plant equipment including headframe............. 
Underground equipment....... 

VOCAL. cise acd ceteties 


SHAFT SINKING 


$2,297 
5,854 
50,810 
7, 267 
$66,228 


Actual shaft sinking was begun on May 25, 1931, and was completed on August 9, 1932. 
Shaft stations were cut at 250-foot intervals, and the total depth was 2,489 feet. During 
January, i952, an advance of 205 feet was made. 

The shaft is 9 by 17 feet, rock dimensions, and is timbered with 8 by 8 inch framed B. 
fir timber sets, 16 feet 3 inches by 6 feet 9 inches over—all dimensions. It is divided 
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Landing chair for crosshead 


Figure 1.—Special crosshead 


Guide angles, 3”x 3°x 3” 
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into two noisting compartments each 5 feet 6 inches by 5 feet in the clear, and one pipe and 
manway compartment 5 feet 6 inches by 3 feet 9 inches, as shown in Figure 2. Sets are spaced 
on 7~foot centers and bearing tiubers are installed 250 feet az,art, or immediately below ti.e 
level stations. The manway is separated from the hoisting compartments by 1 by 7 inch shea- 
thing and the outside lagging is of 8-inch round spruce poles. 

The manway Compartment has landings at every 14 feet. The ladders are 16 feet long 
and are made of 2 by 4 inch spruce with 1 by 3 by 16 inch rungs. 

Pipe lines consist of a 6—inch air line, a 4-inch water-discharge column, a 1}—inci: 
water line to supply the rock drills, and a 16—inch galvanized-iron ventilating pipe with 
Stove-pipe joints. Tees were inseited in ali pipe lines opposite the various levels (sta- 
tions for which were cut at 250-foot intervals) to provide connections for later crosscutting 
and drifting operations. . 

Ventilation.- An exhaust fan driven by a 7t-hp., 550—volt, a.-c. motor was installed at 
the shaft collar to draw smoke through the 16-inch galvanizec—iron pipe. The fan was turned 
On after each blast, and the men returned to work within one—half hour after blasting. The 
time thus saved soon repaid the initial cost of the fan and pipe. 

sinking Practice.— The shaft was excavated by hand to bedrock, which was within 2 feet 
of the surface at one end of the shaft and within 10 feet at the other end. A small air- 
driven tugger hoist was then used to sink to a depth of 40 feet below surface prior to build- 
ing a concrete collar and erecting the regular hneadframe, and while the regular hoist was 
being installed. The concrete collar is 15 feet high, extending from solid bedrock to ap-— 
proximately 5 feet above the original surface. 

After installation of the hoist and headframe, sinking was carried on regularly on three 
shifts of 8 hours each. Each shart consisted of six miners, one of whom actea as shift lead- 
er, and all of whom worked under tiie direction of tiie mine superintendent. A deckman was 
employed at the shaft collar on eacu suift aua during mucking and timbering periods was as-— 
sisted by a helper in tiamming the rock to the dump and in handling timber. The deckman also 
cared for the dry and the heating plant. | 

A topman was employed regularly on day shift but was on call at all hours of the aay 
and night. His duties. included rock-drill repairing, pumping, and general utility work. 

One blacksmith sharpened the drill steel and performed general blacksmithing wori.. 
When there was heavy work to be done — on the average about one day por week — a helper was 
engaged by the day. 

One hoistman on each of the three shifts operated the hoist and looked after the ai. 
compressor. One of the hoistmen ranked as a boss and was responsible for the care of tne 
hoist and compressor equipment. . 

An accountant had charge of the stores, timekeeping, and other office work, and kept 
the company accounts. 


Cycle of Operations 


As already stated the shaft crew was composed entirely of miners; that is to say, of men 
who were competent to perform any work in the shaft. Each shift therefore simply carried on 
the work from the point at which the preceeding shift left off, whether that work was drill- 
ing, mucking, or timbering. Drilling and mucking usually proceeded steadily for five to 
seven days, or until the bottom of the shaft was 35 to 40 feet below the last set of timber. 
The shaft was then timbered to within about 10 feet of the botton. 

Drilling.~ The type of round found to be the most efficient in breaking the ground is 
shown in Figure 3. An average of 38 holes was drilled per round, 16 of which were cut holes 
and 22 of which were square=-up holes. With six men in the shaft using four drills, the 
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average drilling time, including time consumed in taking down drills, gear, and steel, was 
44 hours. Five drill machines were taken down in order to provide a spare machine in case 
of breakdown. These macniines were 34-inch, water-Leyner type drifters, equipped with plugger 
handles. After é6ach drilling pericd the machines were sent to the surface where they were 
carefuliy inspected, overhauled, and oiled by the topman. Any broken parts were immediatei; 
replaced and the machines put in first class shape for use in drilling the next round. 

Drill steel was of l-inch, quarter-octagon section with standard cross bits. Four .2- 
root steel changes per hole were used to a depth of 2,000 feet, at which depth the rock be- 
came so hard as to require five changes. The changes and bit gages were as follows: 


—) Coun eee heer ewes a oa ieee ee wee ee eee ee of ee eee oo 


| 0 to 2,000 | Below 2,000 
Changes ie ee ee eee feet 
|Length|_Gage |Length|__Gage 
Starters | 2'-6" |1-7/8" | Bn 0 |1-7/8" 
Seconds..| 4'-6"|1-3/4"| 3 '-6" | 1-13/16" 
Thirds....| 6'=6" |1-5/8"| 5'-0" |1-3/4" 
Fourths..| 8'-6"|1-1/2"| 6'-6"|1-11/16" 
Fifths... iL - | = | 8'-6"|1-578" 


An average of 195 pieces of adrill steel was used per round. Drills, steel, scaling 
bars, and tools were lowered and hoisted in one of the Sinking buckets. 

Wet Crilling was practiced throughout the operation. Air pressure at the machines was 
maintained as nearly as possible at 85 to .90 pounds. Air and water were supplied to the rock 
drills through a header or manifold. Betwocu tie drilling periods this header was left at 
the shaft station nearest to the Lottow of the shaft bit when iequireda for drilling it was 
~ lowered on the end of one of the hoisting cables to a convenient height above the shaft bot- 
ton. ; a * 3 —— : ee | ; 

Qne hoisting compartment was used for bailing water.during the drilling shift, and the 
other hoisting compartment contained the header. ; 

Blasting.= Both 40 per cent and 50 per cent gelatin dgdauite were employed in 1-1/8 by 
8 inch cartridges. Fifty per cent dynamite was used in the cut holes but only occasionally 
in the square=up, 40 per cent strength being usually employed in the latter. The miners 
judged the nature of the ground from the way it drilled and thus determined whether 50 per 
cent explosive was necessary or not in the square=ups. 

| Delay~action, all~metal detonators (0 to 10 delays) were used and were fired from an 
electric switch in the shaft house. A cab—tire cable was run from this switch to the bottos 
of the shaft, additional cable being added as the shaft was deepened. The detonators were 
connected in series by No. 20 insulated connecting wires. The detonators were placed in a 
priming cartridge halfway down each hole. They were entirely waterproof and no trouble yas 
experienced with short circuits or misfires. The blasting circuit carried 30 amperes at 125 
volts and was closed by a switch having a special connector which could only be inserted after 
the switch box was unlocked. Each shift leader carried a key to this box and was alone re- 
sponsible for the blasting. The order of firing is shown in Figure 3, where the circled 
numbers indicate the number of the delay used in each hole. 

A Z-ton blasting set was kept chained to the bottom of the last set of shaft timbers io 
protect it from flying rock during blasting. This was made of 8-inch channel iron cut anc 
riveted together to match the shaft timbers in plan. During the timbering periods the blast- 
ing set was lowered for the required distance with 14-ton chain blocks, two at one end of tiie 
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set and the hoisting cable at the other. 

Mucking.= Down to a depth of 1,900 feet the broken rock was shoveled into barrel=shaped 
buckets having a capacity of 2,200 pounds each. Three buckets were used, one being at the 
bottcm of the shaft while the other two, one loaded and the other empty, were being hoisted 
and lowered in balance in the shaft. 

Upon reaching a depth of 1,900 feet the shaftmen were delaysd wiile waiting for the emp— 
ty bucket to be returned. It was therefore decided to increase the bucket load to 3,000 
pounds, and three 3,000-pound buckets, 4 feet high and navene vertical sides, were placed in 
service. | ) -% . | a. 
Buckets were attached to the hoist cables with strong clevices made from 3 by 1/2 inoh 
mild steel and reinforced with 1/4-inch steel plate.welded on the inside, the hole being 
bored through both. A, 1-l/e-inch chrome=steel bolt.with a large hexagon nut. held the bucket. 

As previously stated, six men did the mucking. The out required from 3 to 34 hours to 
muck and contained from 14 to 20 buckets. pen eaugneeny was mucked in from 5 to 7 hours and 
contained from 41 to 54 buckets... 4 a 

Timbering.~ Usually four sets of timber are. sit ree ere each. timbering period.. The 
blasting set is first lowered far enough to make room for a set; the wall plates are then 
lowered in a bucket and hung with 3/4-inch, round-iron hanging rods. The end plates, divid- 
ers, and posts are lowered, placed, and aligned and the timbers are sscurely blocked in place 
with 8 oy & inch blocking and sawed wadges. Round spruce lagging poles .S inches in diameter 
were placed outside tne timbers and spaced as required by the nature of the ground in each 
instance. The average time required to place a set of timber was 2 hours and 30 minutes. 
Tne manway and hoisting compartments were lagged off with a solid lining of 1 by 7 inch rough: 
spruce boards. Shaft timbers were framed for the entire shaft by a man working on contract 
during the early stages of shaft sinking.. 

Cementing-off Water.— At a depth of about 400 feet a rather heavy flow of water was 
encountered in the shaft. It entered through a series of narrow. fractures in the rock and 
considerably slowed-up shaft-sinking progress. To overcome this, holes were drilled into 
the shaft walls across the fractures and.ctement was forced into the holes with a No. 7 sink— 
ing pump. This practically stopped the flow of water into the shaft. , ee 

Pumping.- Water in the shaft camo from the fractures previously mentioned, from the sur- 
face, and from the rock drills. The water from drilling was.baled from the shaft during the 
drilling shift. Cement rings were installed immediately above the 500 and 1,000 foot levels, 
with pipes leading to sumps at each of these levels. 

The pump installed on the 1,000—foot level had a capacity of 110 galions per minute and 
was Only operated about one hour per day on the average. It pumped against a total head of 
1,020 feet and was installed in a permanent manner for rehandling water from the bottom le- 
vels during later development work. | 

At the 2,000-foot level a 50-gallon per minute pump, operating ayainst an 1,100-foot 
head, was installed to relay water from the sump at the bottom of the shaft. This was driven 
by &@ 20—hp. motor and pumped to the sump on the 1,000-foot level. A S0-gailon pump, driven 
by a 1l0—hp. motor, handles the water from the bottom to the sump on the 2,000 level. 

During Sinking operations, the 4—inch discharge column was carried down as the shaft was 
deepened, a length of pipe being added each time timbering was done. 

The permanent power cable was installed at 500-foot intervals during sinking, as were 
the electric signal wires. Until the 500-foot level station and sump had been cut, water was 
handled entirely by bailing, and hoisting signals were transmitted by an ordinary bell cord 
to a bell in the hoist room. The power cable is a 3—conductor, No. 8, B. and S., galvanized 
steel—-wire~armored cable. The signal wires were No. 5, 7-conductor cable. 

the power cable was secured to the shaft timbers by means of 3/8 by 14 inch steel clips 
and the signal cables by 1/8 by 1 inch clips. Both of these cables were in 540-foot lengths © 
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and were lowered into the shaft on the reels. They were then hoisted up the manway compart- 
ment by means of the hoist, the hoisting cable having been swung over into that compartment. 


COST OF SINKING 


The sinking costs per foot are shown in Table 1, in which the total cost is distributec 
over the several operations involved. The costs given include part of the cost of a numbe: 
of items of equipment such as drill steel, sinking buckets, hoisting cable, etc., which have 
been absorbed into the operating account. 

Development costs, whether they be for shaft sinking, drifting, or crosscutting anxc 
raising, are usually considerably higher during work purely of a development nature than are 
Similar costs at a producing property, since development work must absorb all the pumpinz, 
' surface costs, and overhead charges which in the latter instanoe are borne in large part by 
ore production. The figures in Table 1] include all such charges. 


Table 1.— Shaft-sinking costs per foot sunk (2,489 ft.) 
oe Ginking | brail, draul | |. | 1 
| labor and |repairs, steel, |Power |Explo—|Timber |Concrete | Other | Totai 
isupervision| air and water | jsives | | collar jsupplies; 


lines een) Ret es f eaeeeeey cane eee ps 


| 


~ $10.378 |$3.564 (mat'1) | | | 


emu + 8 —_ cn 


Drilling and 


ee ee oe 


| 
| $0.218 |$26.48¢ 
| 


——— eee ee 


blasting............ | | 3.662 (labor) |$2.899|$6.367 
Mucking......0...] 10.884 | - - ~ - - 166 | 11.05¢ 
Timbering............. | 3.546 | - i - |6.08s7] - | = | 9.633 
Concreting............ | - ~ ; = | = fo = | 0.215 | = | .215 
Hoisting. ............. | 2.987 | - | 2.971; ~- | = | = | 2.224 | 8.182 
Decking and rock | | | | | | 
disposal........... | 3.570 | - ; =- | = | = | = | .033 | 3.603 
—— _ | 1.519 | .os0| = | = | = | = | 1,565 
Pumping... - | - | .e3e{ - | = | = | 1.698 | 2.234 
Supervision and | | | | | 
workmen's com | | | | | | 
pensation.......... 4.810 | - ~ - - | = | = | 4,829 
Miscellaneous...... _ TE Se ee |) | = | - “| 509 634 
Total direct | | | | | | 
costs......... .| 36.175 | 8.145 6.581| 6.367| 6.087| 0.215 | 4.848 | 68.416 
Proportion of 
general charges 2.512 
TOCAl: COSU DET FCO: SUNK ncrre sey oh ie Bag GS, sw SA ek eee SG Sao bo TO GOe 


ee 


The drift driven from the adjoining Kirkland Lake Gold Mines (Ltd.) property was drivez 
by and under the direct supervision of the staff of that company on contract by specia. 
arrangement, so that all supervision charges were carried by the shaft-sinking operation. 
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The scale of wages paid was as folloyws: 


Hoistmen................ $5.20, plus bonus depending upon footage. 

Deckmen.................. -4.15 Do. 

Deckmen helpers.. -40 per hour. fos 
Topman.................... $150.00 per month, plus 20 cent bonus for footage over 150 feet. 
Blacksmith............ 7.00 

Surface laborers -40 per hour. 

Shaftmen................ 6.00, plus bonus. 

The bonus scale for shaftmen was as follows: ee 


Footage per month Wage plus bonus 


140 $6.55 
160 7.55 
180 8.40 
200 9.75 
210 11.06 
R20 12.40 . 


The shaftmen paid for their own shovels in excess of a consumption of 12 per month and 
for all explosives over $5.60 per foot. They earned an average of about $8.50 per shift. 

Table 2 gives the costs in units of labor, power, and supplies. 

Unit labor costs are given for the month of April, 1932, a typical month, when i171 feet 
of sinking and a shaft station were completed. Costs do not include the oe of the 
station. Other unit costs cover the entire sinking Penson 


Table 2.— Costs in units of labor, power, and supplies 


April, 1932.. 171 feet sunk. 

Labor: Mag=hours per foot 
Drilling, blasting, and blowing smoke... i, Rernrrenes 8.52 
WOO VE dekolte A seatotns Ceened hc need i egeniceh tah inated cemiye all aol ade beat aeds case ot 11.53 

> SPAMDO TING sees ee a een es Te ee 2.61 
Ba Lig. Wea C6 Fra is eat sta dice et: Si ee peda eins aces abot aeons! .65 
Miscellaneous and delays... cee =. i: |: 
TOtAL. SHALE CTO Wiicncitt cya eee cee ets es ere beers 24.24 
Feet per S—hour man-shift - shaft crew only, 0.33 
surface crew: Man-hours per foot 
HOIStBON 6 inci odie Seer rreeeeee yee ee cae ee eee oe 4.44 
Dumping and disposal Of TOC esse eee et ee tals a oes ead hers: 7.90 
Blacksmithing, steel sharpening, drill repairs and general 
SUTLACO... cassie A arate caoat Aaya de ge ences eeieteate is Shi oe eae 3.28 
Supervision and clerical. pi ada oac eee esate ceasco a ec nent ENS SR Ghy. eemctatctndn ae e t oe ee OO 
Total man-hours per feet surface........... pete cecal Sota acta es seats 18.42 
Feet per man=-shift, surface........ ese ech iment serena ahaa iam _ .433 
Total crew-shaft and surface: 
MATTOS LOO Eis ieee ssc nes esc eect Smeg wea ea Sree: 42.66 
Feet per S-hour man—SHilt...0.. cee ete etter ee reece bette reread . 187 
a 
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Table 2.— Costs_in units of labor, power, and supplies — Continued 


qe «ene 


Materials and supplies (2,489 feet of shaft): : Per foot of shaft 
Explosives: 
Strength Pounds 
AO DOl” CON Ureit ino 22 Sk ara on ie oe Ses Garon A hee 19.0 
RO Cy iC UN Gots or asec ee th ee ee Nes erate peel aoe ae ne nat aes se wee 7.7 
GO OT: (CSi te 5 la wet es eee i ee ase ae ae a a ee A oe hee ee A: eee 
TOU) “ALL SULON EUR Sic wucciera versace, 24a Meud iw eae bbe ac 29.2 
Timber: 


Board measure 
Shaft sets (8 x 8 inoh timber).... 0.0.0... ee 85.0 


Blocking (8 x 8 inches)...............0 000.80. cee ee 17.2 
Sheathing.:(1. "7: InCnes) 2.3) yo cee haw bo hee Lee a 5.0 
GW 06S sii a oe be Ee 8 a eh ee a eg ee ee ees eee ts 
TO AG Manse ghee iG hance chy dente tane ee wuiereene a biadal 2 Ean cca nasare Gen aoa. 119.7 
Linear feet 
Round lagging (8 inch poles)... ... 2... ce ees 18.0 


Pounds 
DP iS VCO: ikke ences eae wee aad CU nee bBo piece eaiaats pearsld’ dat - 2.0 


oS Ee eee See 06 Go eet oes cee ee eee ewe Ue See ED Sw 
. 2 bee <2 2 7 oo . ry 


Table 5.— Performance Data 


Time worked in shaft (2,489 feet sunk)...... 02. ee ee ee ee Gays 412 
Average progress per day Of 24 hours... 0. ett ee terete ee £OOF 6.04 
Progress per round.. Sd hie uid Bae chat tot cients Weare Aika cte oe mew e Laat tinke eee lose ene ates DOr 4.93 
Number of rounds Soap latear. os Bese ... $05 
Average rate of sinking ete: ig fest of tation aa? 15 feet of épromneut ting: per 

MOM Use e ah hl Leconte et ew ee tere en Ae ee ee ee ee bes AOS DOF BODEN. 170 


Drilling: 
Number of holes per round... aldedias Glbetie te dy ook needs Hak AA een eaten a S* Oe 
Number of steels sharened’y per round. odo shake he docteonttia. bik eee, ana at eee eee ipa oOo 
Total drilling per BMI a ces tecekecoa es hecoscattgeaetvavies cena tins. anand eects Attn tie 300 
Drilling per foot Of a@dVanC@) 6 sii e bn he wis bees hae Ri od sereea Siw G2 Sd oo a DOs 59.64 
Average number of buckets hoisted per round..... 0 ee ee ay 67.7 
Average number of buckets hoisted per foot of advance...... 0.000.000 ce cee eee 13.45 
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